we describe a new role for the transcription factor Barhl2 that limits Wnt activity and consequently the size of the Spemann Organizer at blastula stage. Using embryological and RT-qPCR approaches we demonstrated that Barhl2 regulates the expression levels of Spemann Organizer genes: Barhl2 loss-of-function increases the size of the Spemann Organizer whereas Barhl2 gain-of-function decreases it. The key step in Spemann Organiser formation is the β-catenininduced transient conversion of the DNA-bound T-cell factor/ lymphoid enhancer factor (Tcf/Lef) into a transcriptional activator through removal of the co-repressor Groucho/Transducer like enhancer (Gro/Tle -19b (miR-19b) belongs to the miR17-92 cluster of microRNAs, which is well conserved across species and is known to modulate the expression of several target genes. Misexpression studies have shown that miR-19b inhibits the expression of NeuroD, in mouse pancreatic beta cells to regulate their differentiation.
MicroRNA
In addition to this mouse NeuroD1 is also required for the development of the hippocampal dentate gyrus, a region of the forebrain involved in learning and memory processing. We have previously reported that NeuroD is expressed in the ventral v-shaped region of the chick hippocampus, which is homologous to the mouse dentate gyrus. The spatiotemporally conserved expression pattern of NeuroD suggested that common regulatory mechanisms are likely to be operational across vertebrate species.
To investigate if miR-19b regulates the expression of NeuroD in this context, we first examined the expression pattern of miR-19b in the developing chick forebrain. Indeed, we found that at embryonic day 8.5, miR-19b and NeuroD are expressed in mutually exclusive domains, the neuroepithelium, and the postmitotic immature neurons, respectively. This is in keeping with the possibility that miR-19b negatively regulates NeuroD expression.
Further, we also observed that at embryonic day 4.5 the expression of miR-19b was excluded from the dorsal-medial forebrain region analogous to the mouse cortical hem. This raised the possibility that miR-19b may negatively regulate the expression of genes expressed in the cortical hem such as Wnt7b. Subsequently, we have carried out overexpression and inhibition of functional miR-19b in vivo to demonstrate that miR-19b indeed regulates the expression of Wnt7b and NeuroD at different stages of forebrain development.
Thus miR-19b may act as a crucial regulator which co-ordinates the process of patterning and differentiation through regulating the expression of Wnt7b and NeuroD respectively during forebrain development. Hox genes encoding homeodomain-containing transcription factors control the embryogenesis and the specification of various tissue structures during animal development. The specific regional functions of individual Hox genes largely reflect their restricted expression patterns, the disruption of which can lead to developmental defects and disease. In silkworm, there are more than 30 mutants (E pseudoalleles) exhibiting profound morphological alterations during development, such as extra color markings, supernumerary or defective legs, abnormal silkgland, defective wings and embryonic lethality. Here, we found that the deficiencies in Hox gene cluster were responsible for the E mutants. The mutations in the gene coding region destroyed the encoded protein, while, mutations in the intergenic region affected the Hox gene expression patterns. The long non-coding RNAs (lncRNAs) and miRNAs within the Hox cluster were supposed to regulate Hox gene expression as well. To characterize the lepidopteran-specific Hox cluster genes, six special homeobox (Shx) genes were cloned and their tissue-specific expression pattern were identified by in situ in silkworm. By analyzed the role of Hox genes during silkworm development, some new findings in the silkworm were opposed to previous reports in Drosophila and other insects. For instance, the Antp gene does not affect the wing identity in Drosophila and Tribolium castaneuma, while, the BmAntp gene was found to be involved the wing development in silkworm. Unlike the inhibition of Abd-A gene in leg development by repressing distal-less (dll) in Drosophila, the silkworm BmAbd-A gene promotes the proleg development, which was supported by the fact that ectopic expressed Abd-A gene in the abdominal segment ( Signalling through the Frizzled-dependent or "core" planar polarity pathway is a conserved mechanism that polarises cells in the plane of the tissue perpendicular to the apical-basal axis. The six core planar polarity proteins form complexes that span the apical junctions between neighbouring cells. Interactions between the core proteins leads them to adopt asymmetric subcellular distributions, which is accompanied by their accumulation into membrane subdomains. This subcellular distribution of the core proteins results in coordinated planar polarised activity across the tissue.
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